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,QWURGXFWLRQ
7KHUHVHDUFKHUVRI)LVK&XOWXUH5HVHDUFKDQG'HYHORSPHQW6WDWLRQRI1XFHWSURSRVHIRUWUDGLWLRQDOILVKIDUPLQJD
FRPELQHG LQWHQVLYHH[WHQVLYH V\VWHP ,(6 IRU ILVK JURZLQJ IORDWLQJ FDJHV PRGXOH  SRQG ZKLFK RIIHUV WKH
SRVVLELOLW\WRLQFUHDVHSURGXFWLRQ\LHOGVE\LQWHQVLYHJURZLQJRIFDUSXVLQJDIHHGZLWKKLJKSURWHLQFRQWHQW
,Q WKH(8 DQG WKHZRUOG LQWHQVLYH ILVK FXOWXUH LV SUDFWLFHG LQ SRQGV DQG VPDOO VSDFHV UHFLUFXODWLQJ V\VWHPV
WDQNVUDFHZD\VQHWSHQVIORDWLQJFDJHVJURZLQJXQLWVWKDWDUHHDV\WRPDLQWDLQDQGVHFXUHG
,Q5RPDQLD WUDGLWLRQDO ILVK IDUPLQJ LV SUDFWLFHG LQ SRQGV DQG ODNHV LQ SRO\FXOWXUH V\VWHP+DUYHVWV \LHOGV LQ
H[WHQVLYHV\VWHPVDUHNJKD'HGLXGHSHQGLQJRQWKHSURGXFWLYLW\RIQDWXUDODTXDWLFEDVLQGHJUHH
RIDTXDWLFYHJHWDWLRQFRYHUDJH³DJH´RIWKHDTXDWLFEDVLQWKHGHJUHHRIZDUSLQJHWFIURPWRNJKDLQ
VHPLLQWHQVLYHV\VWHPVDQGNJKDLQLQWHQVLYHVV\VWHPV*DXGHW)$2%XG
$URXQG WKH ZRUOG WKH LQWHQVLYH V\VWHPV SURGXFHV  WRQV WLODSLD  KD  \HDU 0XLU HW DO  7KLV
SURGXFWLRQLVREWDLQHGLQF\FOHV\HDU
7KH ZHLJKW RI ILVK SURGXFHG LQ IORDWLQJ FDJHV GHSHQGV RQ PDQ\ IDFWRUV LQFOXGLQJ WKH ILVK VSHFLHV VWRFNLQJ
GHQVLW\ILVKVL]HDWVWRFNLQJFXOWXUHSHULRGFDJHVL]HZDWHUTXDOLW\DQGIHHGVXVHG1LFRODHHWDO
:DWHUWHPSHUDWXUHDIIHFWVILVKPRUWDOLW\DIWHUVWRFNLQJ6XUYLYDORIILVKHVFDUSLVEHVWZKHQWKH\DUHVWRFNHGDWD
ZDWHUWHPSHUDWXUHRI&RUOHVV7KHPRUWDOLW\RIILVKUHDUHGLQIORDWLQJFDJHVLVJHQHUDOO\ORZLIFRUUHFWFXOWXUDO
SUDFWLFHVDUHDGRSWHG
7KHHIILFLHQF\LQIDFWFRQVLVWRISURGXFLQJILVKRIJRRGPDUNHWYDOXHZLWKDQDFFHSWDEOHIRRGFRQYHUVLRQUDWH
GXULQJDWJURZSHULRGRIWLPHDQGLQDTXDQWLW\WKDWLVHFRQRPLFDOO\EHQHILFLDO
&DJHUHDUHGILVKDUHSUHIHUDEOHWRIUHVKPDUNHWJHQHUDOO\DIWHUWKUHHWRHLJKWPRQWKVRIJURZWKGHSHQGLQJRQWKH
DUWLILFLDOIHHGXVHGDQGWKHPDUNHWYDOXHRIWKHILVK
7KHFRPELQHGLQWHQVLYHH[WHQVLYHV\VWHP,(6SURSRVHGDLPVWRLQFUHDVHSURGXFWLRQGLYHUVLILFDWLRQRIIDUPHG
VSHFLHV QXWULHQW UHF\FOLQJ ZLWKLQ WKH SURGXFWLRQ V\VWHP ZKLOH WHVWLQJ WKH OLPLWV RI LQWHQVLYH V\VWHP ZLWKRXW
DGGLWLRQDO WHFKQRORJLFDO LQWHUYHQWLRQV /DUJH TXDQWLWLHV RI ILVK ZDVWHUHOHDVHG LQ WKH DTXDWLF HQYLURQPHQW RI WKH
LQWHQVLYH JURZLQJ V\VWHP FRQWDLQV YDULRXV RUJDQLF QXWULHQWV DQG LQRUJDQLF FRPSRXQGV DPPRQLD GLVVROYHG
SKRVSKRUXVRUJDQLFFDUERQDQGRUJDQLFPDWWHU3LHGUDKLWDDQGDUHODWLYHO\ELJIUDFWLRQRIXQGLJHVWHGIHHGLW
LVUHOHDVHGLQWKHDTXDWLFHQYLURQ+RZHYHULIWKHVHHOHPHQWVDUHQRWH[FHVVLYHWKH\PD\EHIRRGDQGQXWULHQWVIRU
SODQNWRQFRQVXPHGE\WKHHQWLUHILVKSRSXODWLRQ
0DWHULDOVDQG0HWKRGV
7KH FRPELQHG LQWHQVLYHH[WHQVLYH V\VWHP ,(6 IRU ILVK JURZLQJ XVHG DW )LVK &XOWXUH 5HVHDUFK DQG
'HYHORSPHQW6WDWLRQRI1XFHW6&'31XFHWLVUHSUHVHQWHGE\
SRQG(&1XFHWZLWKDQDUHDRIKDDYHUDJHGHSWKPDQGPD[LPXPGHSWKPZLWKFRQFUHWHGEDQNV
WKHPRGXOHRIIORDWLQJFDJHV)LJXUHLWLVSODFHGLQWKHRXWIORZDUHDRIWKHSRQG(&1XFHW7KHPRGXOHLV
FRPSRVHGRIDEDWWHU\RI IORDWLQJFDJHV VL]H[[P VXUIDFHDUHDVTPHDFKDQGYROXPHRIFXELF
PHWHUVHDFK7KHWRWDOYROXPHPRGXOHFXELFPHWHUV
7KHIORDWLQJFDJHVQHWVDUHNQRWOHVVDQGDWWDFKHGWRDIUDPHIL[HGWRWKHSHULSKHUDOIORDWV7KHQHWVDUHDWWDFKHGWR
WKHIUDPHDWDKHLJKWRIPDERYHWKHZDWHUWRSUHYHQWHVFDSHRIILVKE\MXPSLQJLWLVLPPHUVHGPGHHS7KH
GLVWDQFHEHWZHHQWKHEDVHDQGWKHERWWRPRIWKHSRQGLVPWRDOORZWRSDVVWKHZDWHUIORZXQGHUIORDWLQJFDJHV
WKHUHE\UHQGHULQJWKHRUJDQLFZDVWH
)LVKSRSXODWLRQLQWKHH[WHQVLYHV\VWHPSRQGZDVFRQVWLWXWHGIURP
x FDUSCyprinus carpio±H[\HDUVROG
x VLOYHUFDUSHypophthalmichthys molitrix)H[\HDUVROG
x JUDVVFDUSCtenopharyngodon idella)- H[\HDUVROG
x SDGGOHILVKPolyodon spathula) H[\HDUVROG
7KH SODQNWRQ IHHGHUV ILVK Hypophthalmichthys molitrix DQG Polyodon spathula DQG KHUELYRUHV ILVK
Ctenopharyngodon idellaZHUHXVHGLQWKHH[WHQVLYHPHWKRGRIFXOWXUH7KLVPHWKRGDYRLGVWKHKLJKFRVWRIIHHG
EXWVXFKDPHWKRGFDQEHSURILWDEO\RQO\LQZDWHUVRIKLJKSURGXFWLYLW\

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7KHILVKSRSXODWLRQLQ WKHFRPELQHGLQWHQVLYHH[WHQVLYHV\VWHP,(6 LQIORDWLQJFDJHVZDVFRQVWLWXWHGIURP
FDUSCyprinus carpio H[FDJH\HDUROGZLWKD WRWDORIH[PRGXOH+LJKGHQVLW\RI ILVK LQIORDWLQJ
FDJHVUHTXLUHVDGHTXDWHTXDQWLW\DQGTXDOLW\RIIHHGWRSURPRWHILVKJURZWK
2Q $SULO   WKH IORDWLQJ FDJHV ZHUH VWRFNHG ZLWK FDUSV DJHG  \HDU ROG FOLQLFDOO\ KHDOWK\ 6WRFNLQJ
GHQVLW\ZDVH[FDJHH[PRGXOH7KHDYHUDJHZHLJKWZDVJH[UHVXOWLQJDWRWDOTXDQWLW\RINJ
FDJHNJPRGXOH


)LJ)ORDWLQJFDJHVPRGXOHSODFHGLQWKHSRQG2ULJLQDO3KRWR
7KHFRPELQHGLQWHQVLYHH[WHQVLYHV\VWHP,(6H[SHULPHQWZDVFDUULHGRXWRYHUDSHULRGRIGD\V
,QWKHH[SHULPHQWWKHILVKZHUHZHLJKHGEDVHGRQZKLFKWKHIROORZLQJSDUDPHWHUVZHUHFDOFXODWHG
:HLJKW*DLQ: )LQDO:HLJKW:W,QLWLDO:HLJKW:J
)RRG&RQYHUVLRQ5DWLRQ)&5 7RWDOIHHG)7RWDOZHLJKWJDLQ:JJ
&DUSIHHGLQJLQIORDWLQJFDJHVZDVGRQHZLWK)LVK)HHG&DUS)ORDWLQJ)XUDMQ\+UDQ\/WG/RYHFK3URWHLQ
/LSLGV&UXGHILEHU&DOFLXP3KRVSKRUXV+XPLGLW\8,$9LWDPLQ8,'
9LWDPLQPJ(9LWDPLQPJ&9LWDPLQ
7KHGLVWULEXWLRQRIIRRGZDVGRQHPDQXDOO\PHDOVGD\WRDFFRPPRGDWHIHHGWKHQZHUHJLYHQIRXUPHDOVGD\
XSWRHQGRIWKHJURZLQJVHDVRQ7KHGDLO\UDWLRQZDVDUDWHRIIURPWRWDOILVKELRPDVV7KHILVKKHDOWKVWDWXV
DQGDGMXVWPHQWRIIHHGLQJZHUHPRQLWRUHGWZRWLPHVDPRQWK
7KH HQYLURQPHQWDO FRQGLWLRQV ZHUH GHWHUPLQHG E\ FKHPLFDO DQG KLGURELORJLFDO DQDO\VLV RI WKH ZDWHU :DWHU
VDPSOHVZHUHDQDO\]HGPRQWKO\H[FHSW-XO\DQG$XJXVWZKHQVDPSOLQJZDVGRQHZHHNO\WRSUHYHQWDQ\FKDQJHV
FDXVHGE\WKHSKHQRPHQRQRIÄZDWHUEORRPLQJ´GHYHORSPHQWRIH[FHVVDOJDH
7KHPDLQDWWHQWLRQLQUXQQLQJRIH[SHULPHQWZDVGDLO\FRQWURORIZDWHUTXDOLW\SDUDPHWHUVWRPDLQWDLQRSWLPDO
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FRQGLWLRQV IRU ILVK 7KH ZDWHU TXDOLW\ SDUDPHWHUV ZHUH FRQWUROOHG HYHU\ GD\ LQ WKH V\VWHP S+ WHPSHUDWXUH
GLVVROYHGR[\JHQFRQFHQWUDWLRQ
'HWHUPLQDWLRQ RI WKH PDLQ K\GURFKHPLFDO SDUDPHWHUV KDG EHHQ SHUIRUPHG E\ WKH DOUHDG\ NQRZQ FODVVLFDO
PHWKRGV7HPSHUDWXUHZDVPHDVXUHGGDLO\PRUQLQJQRRQDQGHYHQLQJZLWKPHUFXU\WKHUPRPHWHUDQGDIWHUWKDWLW
ZDVFDOFXODWHGWKHGDLO\DYHUDJHWHPSHUDWXUH2[\JHQGLVVROYHGLQWRWKHZDWHUZDVPHDVXUHGGXULQJWKHILUVWKRXUV
RIWKHPRUQLQJEHIRUHVXQULVHXVLQJDSRUWDEOHGHYLFHIRUR[\JHQPHDVXUHPHQWV2[\JXDUG7KHS+ZDVPHDVXUHG
FDORXULPHWULFDOO\E\ DQ HWDORQ VFDOH 67$6&DOFLXP LVQHFHVVDU\ DW WKHKLJKHVW GHJUHH WR HVWDEOLVK WKH
GDPSLQJ SRZHU ,W FDQ EH GHWHUPLQHG YROXPHWULFDOO\ 67$6  2UJDQLF VXEVWDQFH ZDV UHDOL]HG DIWHU
YROXPHWULF PHWKRGV ZLWK SRWDVVLXP SHPDQJDQDWXP &&20Q DQG FRQVLVWV LQ R[\GL]LQJ WKH R[LGDEOH RUJDQLF
VXEVWDQFHV LQ WKHZDWHU 7KH QLWULWHV 12 DQG QLWUDWHV 12 ZHUH GHWHUPLQHG VSHFWRSKRWRPHWULFDOO\ 67$66
O$PPRQLXPLRQ1+ZDVPHDVXUHGIURPDPPRQLDFQLWURJHQ3KRVSKRUXV32ZDVGHWHUPLQHG
DOVRVSHFWRSKRWRPHWULFDOO\DQGWKHFDUERQDWHVDQGK\GURFDUERQDWHVGHWHUPLQDWLRQZHUHYROXPHWULFDOO\GHWHUPLQHG
5HVXOWVDQG'LVFXVVLRQV
7KHSURGXFWLRQUHVXOWVREWDLQHG LQDW6&'31XFHW LQ WKHFRPELQHG LQWHQVLYHH[WHQVLYHV\VWHP,(6
H[SHULPHQWIRUILVKJURZLQJIORDWLQJFDJHVPRGXOHSRQGDIWHUGD\VZHUHDVIROORZV
H[WHQVLYHV\VWHPILVKSRQGLQFUHDVHJURZWKUDWHRIILVKZDVNJKDREWDLQHGXVLQJQDWXUDOSURGXFWLYLW\
VWLPXODWHGE\WKHSUHVHQFHRIFDUSLQWKHLQWHQVLYHV\VWHP*URZWKUDWHREWDLQHGDWWKHHQGRIWKHVHDVRQLVMXVWLILHG
EHFDXVHDSDUWRIWKHHQHUJ\IRUILVKPXVFOHPDVVGHYHORSPHQWLVGLUHFWHGWRWKHJRQDGV
LQWHQVLYHV\VWHPIORDWLQJFDJHVPRGXOHIRUFDUSWRWDOSURGXFWLRQDFKLHYHGZDVNJ6PRGXOH P
$YHUDJH SURGXFWLRQ ZDV  NJ IORDWLQJ FDJH YDU\LQJ EHWZHHQ  NJ 7KLV SURGXFWLRQ ZDV REWDLQHG E\
IHHGLQJWKHILVKGD\VZLWKIORDWLQJSHOOHWHV7KHWRWDODPRXQWRIIHHGDGPLQLVWHUHGZDVNJ7KHIRRGZDV
GLVWULEXWHGGDLO\UDWLRQUHSUHVHQWLQJRIWKHWRWDOZHLJKWRIWKHILVK
$WWKHHQGRIWKHJURZWKF\FOHWKHVXUYLYDOUDWHRIFDUSVLQWKHFDJHVZDVDERXWWR
7KHFRQYHUVLRQUDWHRIIHHGLQDTXDFXOWXUHUHIOHFWV WKHLQWHUDFWLRQEHWZHHQWKHILVKVL]HDQGGHQVLW\ WKHIRRG
TXDOLW\UDWLRQDQGGLVWULEXWLRQDQGWKHSK\VLFRFKHPLFDOHQYLURQPHQWLQSDUWLFXODUZDWHUWHPSHUDWXUHGLVVROYHG
R[\JHQFRQFHQWUDWLRQDQG UHQHZDO UDWHRIZDWHU LQ IORDWLQJFDJH7KH IHHGFRQYHUVLRQ UDWLR )&5ZDV,Q
LQWHQVLYHFXOWXUHRIILVKLQFDJHVWKHFRQYHUVLRQUDWHYDULHVEHWZHHQDQGNJIORDWLQJSHOOHWHVXVHGNJRIILVK
&RFKH
'XULQJ WKH JURZWK F\FOHZHUH GHWHUPLQDWH WKH JURZWK UDWH WR HVWDEOLVK WKH GDLO\ UDWLRQ RI IHHG DQG WKH KHDOWK
DVVHVVPHQW'DWDUHJDUGLQJZHLJKWHYROXWLRQRIFDUSLQIORDWLQJFDJHVDUHUHSUHVHQWHGLQ)LJXUH


)LJ:HLJKWHYROXWLRQRIFDUSLQIORDWLQJFDJHV
,WLVQRWHGWKDWWKHOLQHRIZHLJKWJDLQXQWLO-XO\UHFRUGHGDQXSZDUGWUHQGDIWHUZKLFKPDLQWDLQVWKHOLQHEXW
VRPHZKDWDWWHQXDWHG7KHJURZWKVORZLQJFRLQFLGHVZLWKWHPSHUDWXUHVDERYHRSWLPXPIHHGLQJ
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7KHPDLQSK\VLFDOSDUDPHWHU LQFRPELQHGLQWHQVLYHH[WHQVLYHV\VWHP,(6ZDVWKHZDWHU WHPSHUDWXUH LWZDV
R&ZKHQ WKH IORDWLQJFDJHVZDVSRSXODWHGZLWK ILVK7KHPLQLPXP WHPSHUDWXUHZKHQ IHHGLQJFDQ VWDUW LV 
R& WKHRSWLPDO WHPSHUDWXUH LV R&+RUYDWK$ERYHRSWLPDO WHPSHUDWXUH WKH IHHGLQJ LVGRQHZLWK
FDXWLRQRUHYHQVXVSHQGHG
'XULQJ WKHJURZWKF\FOH LQ WKHSHULRG-XO\WR$XJXVW WKHDYHUDJH WHPSHUDWXUHVZHUHUHFRUGHG
R&RYHUWKHRSWLPXPIHHGLQJEXWZHUHQRWQRWLFHGDQ\PDMRUFKDQJHVLQIHHGLQJEHKDYLRXURIFDUSWKHUHIRUHWKH
GDLO\IHHGLQWDNHZDVQRWUHGXFHG
$IWHUSURORQJHGKRWSHULRGLWUHFRUGHGDVKDUSGURSLQZDWHUWHPSHUDWXUHXSWRR&DSKHQRPHQRQWKDWOHGWKLV
WLPHWRFKDQJHIHHGLQJEHKDYLRXURIFDUS'XULQJWKLVSHULRGIHHGUDWLRQKDVEHHQUHGXFHGE\7KHDYHUDJHV
PRQWKO\RIZDWHUWHPSHUDWXUHVYDULDWLRQGXULQJWKHILVKJURZLQJF\FOHDUHUHSUHVHQWHGLQ)LJXUHD,Q)LJXUHELV
UHSUHVHQWHG WKH DYHUDJH GDLO\ WHPSHUDWXUHV IRU -XO\ DQG $XJXVW 7KHLU DYHUDJH LV DERYH WKH RSWLPXP RI ILVK
JURZLQJ

)LJD9DULDWLRQRIDYHUDJHPRQWKO\ZDWHUWHPSHUDWXUHVE9DULDWLRQRIDYHUDJHPRQWKO\ZDWHUWHPSHUDWXUHVLQ-XO\DQG$XJXVW
7KHDQDO\VLVRIWKHPDLQFKHPLFDOSDUDPHWHUVRIZDWHUVKRZVWKDWDUHQRWVLJQLILFDQWGLIIHUHQFHVEHWZHHQK\GUR
FKHPLFDOSDUDPHWHUVLQYHVWLJDWHG7DEOH
7DEOH7KH0DLQ&KHPLFDO3DUDPHWHUVRI:DWHU
1R 3DUDPHWHU 80 5HFRUGHGYDOXHV 2SWLPXPYDOXHV
 S+ XS+ ± ±
 $ONDOLQLW\ PO+&OO ± 
 7RWDO+DUGQHVV R'  
 'LVVROYHG2[\JHQ PJ2O ± 
 &&20Q PJ2O ± 
 1LWULWH12 PJO ± 
 1LWUDWH12 PJO ± 
 3RI32 PJO  ±
 $PRQLD1+ PJO ± 

+\GURFKHPLFDO YDOXHV RI RWKHUV SDUDPHWHUV LQYHVWLJDWHG DUH ORFDWHG LQ WKH QRUPDO UDQJH +\GURFKHPLFDO
SDUDPHWHUVFRXOGEHPDLQWDLQHGLQWKHQRUPDOUDQJHZLWKRXWDHUDWLRQRQO\E\LQFUHDVLQJWKHLQIORZRIZDWHUWRWKH
SRQGXSWROLWWHUVVHFKDWKURXJKRXWWKHSHULRGRIKLJKWHPSHUDWXUHV
$PRQJWKHPRVWLPSRUWDQWK\GURFKHPLFDOSDUDPHWHUVGLVVROYHGR[\JHQFDQEHOLPLWHGIDFWRULQWKHJURZWKDQG
VXUYLYDORIILVK2[\JHQFRQVXPSWLRQGHSHQGVRQWKHVSHFLHVDQGGHQVLW\RIILVKDQGLQFUHDVHVZLWKDULVHRIZDWHU
WHPSHUDWXUHDQGILVKDFWLYLW\
D E
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7KH OHYHO RI GLVVROYHG R[\JHQ LQ WKH SRQG ZDWHU DQG LQ IORDWLQJ FDJHV LV H[SUHVVHG LQ PJ 2O 'XULQJ WKH
H[SHULPHQWKDO SHULRGZHUH WZRSHULRGVZKHUHGLVVROYHGR[\JHQZDVEHORZ WKHRSWLPXPEXW WKHVH SHULRGVZHUH
VKRUW2[\JHQVDWXUDWLRQYDULHGEHWZHHQGHSHQGLQJRQWKHZDWHUWHPSHUDWXUH
&DUS SURGXFWLRQ DFKLHYHG LQ WKH 6,( H[SHULPHQW ZLWK WKH FRQGLWLRQV PHQWLRQHG DERYH ZDV REWDLQHG IURP
WHVWLQJWKHOLPLWVRI WKLV LQWHQVLYHV\VWHPZLWKRXWDQ\DGGLWLRQDO WHFKQRORJLFDO LQWHUYHQWLRQV7KXVFDUSFDQUHDFK
PDUNHWDEOHVL]HRYHUDJURZWKF\FOH
&RQFOXVLRQV
7KHFRPELQHGLQWHQVLYHH[WHQVLYHV\VWHP,(6IRUILVKIDUPLQJIORDWLQJFDJHVPRGXOHSRQGSUHVHQWV WKH
IROORZLQJDGYDQWDJHV
 LW LQFUHDVHV WKH HIILFLHQF\ RI ILVK SURGXFWLRQ LQ SRXQGV DQG DUWLILFLDO ODNH E\ FRPELQLQJ WKHPHWKRG RI ILVK
JURZLQJLQH[WHQVLYHWUDGLWLRQDODQGLQWHQVLYHV\VWHPVLQFDJHV
 DQLPDO SURWHLQ LV SURGXFHV E\ YDORULILFDWLRQ RI FRPSOH[ DQG VXVWDLQDEOH ILVK SURGXFWLRQ SRWHQWLDO RI ZDWHU
EDVLQV
DQDGGLWLRQDOFDUSSURGXFWLRQLQWKHPRGXOHRILQWHQVLYHJURZWKLQFDJHVZLWKZLWKRXWRWKHUWHFKQRORJLFDO
LQWHUYHQWLRQV
WKHPHWKRGDOORZVXVLQJDZDWHUEDVLQIRUILVKIDUPLQJDQGDOVRIRUFRPSHWLWLYHILVKLQJ
WKHG\QDPLFVRIJURZWKRIWKHILVKLVYHU\HDV\WRPRQLWRU
LWRIIHUVWKHSRVVLELOLW\RILQFUHDVLQJILVKVSHFLHVZLWKJRRGPDUNHWSURVSHFWV
IORDWLQJFDJHVPRGXOHSURYLGHVDQHDV\DQGSHUPDQHQWDFFHVVWRILVKWKXVLWFDQEHVROGDWDQ\WLPH
FDJHUHDUHGILVKDUHSUHIHUDEOHIRUIUHVKSURGXFWVJHQHUDOO\DIWHUWKUHHWRHLJKWPRQWKVRIJURZWKGHSHQGLQJRQ
WKHDUWLILFLDOIHHGXVHGDQGWKHPDUNHWYDOXHRIWKHILVK
DOOOLQNVRIWKHWHFKQRORJLFDOIORZFDQEHLQSHUPDQHQWFRQWURO
7KH UHFRPPHQGDWLRQ LV WR XVH FRPELQHG LQWHQVLYHH[WHQVLYH V\VWHP ,(6 IRU ILVK IDUPLQJ IORDWLQJ FDJHV
PRGXOH  SRQG IRU LQFUHDVLQJ WKH ILVK SURGXFWLRQ 7KLV ZLOO D EHQHILW IRU SURGXFHUV ILVKHUPHQ DQG FRQVXPHUV
UHVXOWLQJQHZPDUNHWRSSRUWXQLWLHVYDULHW\RITXDOLW\SURGXFWVLQIRRGVDIHW\FRQGLWLRQV
$FNQRZOHGJHPHQWV
7KH UHVHDUFKHV FDUULHG RXW IRU WKH HODERUDWLRQ RI WKH SUHVHQW SDSHU ZHUH ILQDQFHG E\ Ä3DWULPRQLXO $6$6´
)RXQGDWLRQ3URMHFW³0RGHUQWHFKQRORJLHVIRUFRPSOH[RSHUDWLRQRIZDWHUEDVLQVLQWUDGLWLRQDOILVKIDUPV´&RQWUDFW
QR
5HIHUHQFHV
%XG,'LDFRQHVFX60XGXUH0&UHVWHUHDFUDSXOXLVLDDOWRUVSHFLLGHSHVWL(GLWXUD&HUHV%XFXUHVWLSS
&RFKH$*$UHYLHYRIFDJHILVKFXOWXUHDQGLWVDSSOLFDWLRQLQ$IULFD$GYDQFHVLQ$TXDFXOWXUH)$2S±
'HGLX/7HKQRORJLLJHQHUDOHGHDFYDFXOWXUă*DOD܊L8QLYHUVLW\3UHVVS
*DXGHW-/)$2$VVLVWDQW5HJLRQDO)LVKHU\2IILFHUIRU(XURSH5RPH,WDO\7KH6WDWXVRI:DUP:DWHU3RQG)LVKFXOWXUHLQ(XURSH
+RUYDWK/3H܈WHOH܈LFUHVFăWRULLOHGHSH܈WH0$67SS
0XLU-YDQ5LMQ-+DUJUHDYHV-3URGXFWLRQLQLQWHQVLYHDQGUHFLFOHV\VWHPV,Q0DOFROP&0%HYHULGJH%0F$QGUHY-
7LODSLDV%LRORJ\DQG([SORLWDWLRQ±.OXZHU$FDGHPLF3XEOLVKHUV6SULQJHU1HWKHUODQGV
1LFRODH&*0DULQ03%DKDFLX*95DGXFXWD,0RJD/07KHLGHQWLILFDWLRQRIVHOHFWLRQLQGLFHVWRLQFUHDVHPHDWSURGXFWLRQRI
5RSVDF\SULQLGV±DNH\RIVXVWDLQDEOHDTXDFXOWXUHGHYHORSPHQW(FRORJ\(FRQRPLFV(GXFDWLRQDQG/HJLVODWLRQ6*(0&RQIHUHQFH
3URFHHGLQJV%XOJDULD%RRN9RO,
3LHGUDKLWD 5  5HGXFLQJ WKH SRWHQWLDO HQYLURQPHQWDO LPSDFW RI WDQN DTXDFXOWXUH HIIOXHQWV WKURXJK LQWHQVLILFDWLRQ DQG UHFLUFXODWLRQ
$TXDFXOWXUH
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